Molecular characterization and function of a p38 MAPK gene from Litopenaeus vannamei.
p38 mitogen-activated protein kinases (MAPKs) are broadly expressed from yeasts to mammals, and are involved in the regulation of cells responsible to various extracellular stimuli. In this study, a p38 MAPK gene (designated as Lvp38) from Litopenaeus vannamei, was cloned and characterized. It contained the conserved structures of a Thr-Gly-Tyr (TGY) motif and a substrate-binding site, Ala-Thr-Arg-Trp (ATRW). The tissue distribution patterns showed that Lvp38 was widely expressed in all examined tissues, with the highest expression in hemocytes, nerves, and intestines. Quantitative real-time PCR revealed that Lvp38 was upregulated in gills and hemocytes after infection with the Gram-negative Vibrio alginolyticus and the Gram-positive Staphylococcus aureus. Reporter gene assays indicated that Lvp38 activated the expression of antimicrobial peptides (AMPs) of Drosophila and shrimp. Knockdown of Lvp38 by RNA interference (RNAi) resulted in a higher mortality of L. vannamei under V. alginolyticus and S. aureus infection, as well as a reduction in the expression of three shrimp AMP genes, namely, PEN4, crustin, and ALF2. Taken together, our data indicated that Lvp38 played a role in defending against bacterial infections.